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Initiative Summary

(Readiness Based Analysis / Supply Chain Management)

ize Complete Aviation Supply Chain
to Readiness

L : Unit
Acquisition Wholesale (| Retaill <« Demand
Readiness
T RAND - Equipment Downtime Analyzer LMI - Operations-
and an Aviation Readiness Equation Based Demand

AMSAA - Optimizing Wholesale & Retail Forecasting

Investment Levels: RBS Analytical Demos &
Field-Tests; Multi-Echelon, Multi-Indenture
Optimization Models (Multi-Link)

Reverse Logistics
“Retrograde”

Enabling Analytic Data Support
ysis
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AWCF Hardware (Aviation)
Resource Trends
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Assessment

Investment is increasing, yet back orders are growing
and UFRs are increasing

“Workarounds” are increasing, readiness is slowly
declining

Readiness reporting appears suspicious, lacks
credibility

Systems are deadlined for relatively inexpensive parts

“Efficient
Frontier”

. -
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Retail

—>

Unit

—

Demand

Reverse
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Improving System Effectiveness:
Integration and Optimization

“Segmented” Logistics
Support Operations

(Managing the interfaces)

VS

Logistics Chain
Integration

(Optimizing the system)

———————————————————————————————————————

An increase in service level
(customer support) requires an
increase in inventory and safety
stock: increase “ Safety Levels”

________________________________________

Serwce levels can actually be

increased while simultaneously

reducing inventory levels, safety
stock and aggregate RO



<4— Demand

ReCap &

ReSet

De;"m MATERIAL FLOWS
Inventory Inventory Inventory Inventory
Vendors | » Wholesale | » Retail » Unit
/ \ 4 / \ \ /
Ordersto Y, Ordersto Y, Ordersto
\Vendors Wholesale Retail <

INFORMATION FLOWS




Multi-stage Supply Chains

= Consider a multi-stage supply chain:
— Stage i places order g' to stage i+1.
— L'is lead time between stage i and i+1.

q°=D

Retailer
Stage 1

R Manufacturer

Stage 2

Supplier
Stage 3

Source: MIT




Multi-stage Systems: Var(gk)/Var(D)
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Supply Uncertainty

Low
(Stable
Process)

High
(Evolving
Process)

Demand Uncertainty

Low (Functional Products) High (Innovative Products)

Efficient supply chains

Responsive supply
chains

Risk-hedging supply
chains

Agile supply chains
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[11. Multi-stage Approach - Analysis of Systemic Challenges
1. Readiness Production Stage
2. Operational Mission and Training Demand Stage
3. Retail Stage
4. Retrograde/Reverse Logistics Stage
5. Wholesale/Depot Stage
6. Acquisition Stage

12



Conceptual Model of Logistics

Structure

Acquisition

» Wholesale

» Retail >

Unit

Demand

Reverse

Logistics
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The “Production Function” for “Readiness”:
Defining and Quantifying the Availability Equation

_ Uptime
Ag :
Total Time

MTBF x K

(MTBF x K) + MTTR + MLDT

)
'c.j Where
90% MC MTBF = Mean Time Between
Failures (Reliability)
K = Ratio of Calendar Time to
Equipment Operating Time
80% MC (Duty Factor)
MTTR = Mean Time To Repair
Capital (Maintainability)

MLDT = Mean Logistics Delay Time
(Supportability)

14



“Production Function”: Components of

Supply Availability Demand Requirements
Weapon « Deployment Missions (DEPTEMPO)
System > MTBF - Patterns of Operation
Reliability Duration

- NMCS Profile
Suopl - “K-factor” usage rates
upply : - Environmental Conditions and
Support » MLDT Operational Locations
Capability Availability (A,)
- NMCM [ER] -MC 1 » Training Requirements (OPTEMPO)
MTTR - FMC
- PMC
Personnel
Manning and
Skill Levels > [AS]—>[TSI- )
1
! Readiness — related Measures / Metrics |
— ! [ER] — Equipment Readiness (A,) '
Training I « EMC « NMCS :
Resources i *« MC (PMC) « NMCM '
(OPTEMPO §) ! [AS] — Assigned Strength l
! [TS] — Trained Strength i
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Conceptual Model of Logistics

Structure

Acquisition

» Wholesale|

Retalil

Unit

Demand

L

Reverse
Logistics
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Enhanced Class IX Planning:
Linking Operational Patterns, Demand Forecasting, and
Supply/Acquisition Planning (See Annex B)

' Wholesale | Retail Y Unit <« Demand
A
CARA/RAND LMI/Clockwork
Reverse 02 = Lo3+ D20'L2
Logistics

 Reduce Demand Uncertainty and Variability by Improving Requirements
Estimation and Spares Forecasting
» Reconfigure the Logistics Chain to Reduce the Costs of Demand

Uncertainty

 Transition from “Supply Chain” Concept to a “Demand Network”
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STRATIFIED SAMPLING

POPULATION OF SIZE N DIVIDED INTO K STRATA
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Conceptual Model of Logistics

Structure

Acquisition

Wholesale|

Retail

Unit

Demand

L

Reverse
Logistics
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Readiness Based Sparing

at 101st Airborne - Blackhawk Parts

Readiness
Target 100

95
90
85
80
75
70

65

Analytical Demo
Results

$4.8M

$2.2l\/\\

$12M v‘",—”’ “The

$.8M /
sov/

s

\ g

1 2 3 4 5

ASL Investment in $M

RBS Curve:
Efficient Frontier”

Source: AMSAA
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Conceptual Model of Logistics

Structure

Acquisition

.| Wholesale )

Retail

Unit

Demand

L

Reverse
Logistics

21



Reverse Logistics Structure

Suppler Replacement
Process
Capacitated
Fart Rapay Repait
{ondem- Backiog Facility Depot
nalion L
OO0 e——p
Third Party
Emergency
Supplwr
b St
Facility

Sirde,

Demand for Pant Repairs
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Conceptual Model of Logistics

Acquisition

Structure

>, Wholesale

Retail >

Unit

Demand

Reverse

Logistics
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SIX SIGMA, LEAN AND THEORY OF CONSTRAINTS:
CONTRIBUTIONS IN THE COST-PERFORMANCE TRADESPACE

Six Sigma — improving product quality (fewer defects) by reducing process variation (variation reduction)

Lean — synchronizing process flow (“takt” time) by removing excess WIP (inventory reduction)

Theory of Constraints — improving cost effectiveness by strengthening weak links (constraint reduction)

“Performance” - Availability

____________

S 1
= —_—,

€ .
; / Improving

- @) Effectiveness

Lean

Improving
Efficiency

“Investment Costs” — $ >4

Six Sigma @ @ ®
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MATCOM

| —

MK-48 Engine

Repair Cycle Time (Days)

Labor Hours

80 350
. . .
L]
70 e 300 "
L ]
60 - = 250
* .
> 50 = * Fr-00 4 200 s8 S0 ® FY-00
3 LY ® FY-01 = [ = .
40 - s FY-02 =] "y ™ e ryol
*u ‘e '. . T 150 " B .%": 3 . * FY-02
30 O . ".‘ Yo P '.o 00 2 .ﬁ !
20 e LTl o, W Py a 1 e a'.i-:o'? jbi A
e I R e T 50
10 to. . = L]
0 s e o S

Data Source: Concerto Activity By Project Records

St . . 5 5 P
& S f P © SPprp Cate 2 P

Vehicle Numbers

Vehicle Numbers

Data Source: Essex Replacement Program (ERP)

Output Per Month

B After TOC
B Before TOC

Data Source: Concerto Activity By Project Records
e

25



DLA-managed
consumable parts

ICAAPS: Intelligent Collaborative Aging
Aircraft Parts Support (LMI)

Depot maintenance
discrepancy data

A
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SPIRE ‘Themescape’ view of

KC135 Maintenance Data

FilelEdit Tools  Views Visualizationz Help
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Information Sciences and Engineering
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AMC Requirements Objective ($in Billions)

Improving System Efficiency: Across the System

of Stages and within each Stage

|
|
|
1 « e . .
 Acquisition Wholesale | Retail - Unit <« Demand
|
|
|
L e - —
A

12
10 - B Numeric Stockage Objective $160,000

0 Repair Cydle Reverse $140.000 mmm Baseline Cost

. ) ' mmm Optimized Cost

g B Stock Die Out Logistics . $120000

B Procurement Cycle EE $100,000
6 - O Production Lead Time E $80,000

pramnsEneledTT 1 Because inventories are $60,000
41 B Safety Level managed to the computed $40,000

01BelowDept SSFRO RO, reducing the value of the  sxoo
27 B WarReserve RO calculated by AMC's

models is a critical first step
to reducing inventories.
Source: RAND AB 185-A

$0
50%

60% 7

0% . 80%
Service Level

90%

100%
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Conceptual Model of Logistics

Structure

Acquisition

> Wholesale

> Retail .

Unit

Demand

Reverse

Logistics
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The “Production Function” for “Readiness”:
Defining and Quantifying the Availability Equation

_ Uptime
Ao _
Total Time

MTBF x K
(MTBF x K) + MTTR + MLDT

S
§ Where
90% MC MTBF = Mean Time Between
Failures (Reliability)
K = Ratio of Calendar Time to
Equipment Operating Time
80% MC (Duty Factor)
MTTR = Mean Time To Repair
Capital (Maintainability)

MLDT = Mean Logistics Delay Time
(Supportability)
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System Life Cycle Failure Rate Pattern:
The “Bathtub” Curve

A(1)

I — time (t)

t, t
Useful Life Region / Wearout Region
f(t)

f(t)

i t
o tw to Hy
Pt>t,)=1-F(,) P(T >t )=Pt >t,)n Pt >1t,)
:l—(l—e‘“()) =Pt >t,)xP(T >t]Jt>t,)

= R(t,)R(,)
— oM

0w

=R(t,) =eMW><P[Z >—t0—,uwj



X
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Components of

Failure

Operational Availability

Density
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Avalilability Improvement Analyses

Aircraft Availability Improvement

78%
>
S 77% . r N
= //‘,
‘T 76%
3: >~2.6%
+— i — — *
5 P% }~o.9%
= p
= 74% T~
< Baseline: 74.4%

73% T T T T

0 30 60 90 120 150

RECAP Level of Effort ($M)

mmm 52 RECAP (MTBUR'’s: 1500 / 2500 / 20% minimum)

mmm 91 Components (MTEUR's: 1500/ 2500 / 20% minimurm)
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V. Multi-stage Approach - Integration for Efficiency,

Resilience, and Effectiveness

1. Achieving an “Efficient”, Integrated Multi-Echelon
Inventory Solution

2. Designing a “Resilient”, Adaptive Logistics Network

3. Improving Logistics “Effectiveness”: Pushing the
Performance Envelope

4. Enabling “Effects Based Operations”: Performance Based
Logistics

5. An “Analytical Architecture” to Guide Logistics
Transformation

34



Single- Multi-
Echelon Echelon
Supplier Supplier
Lead
Lead ~.— T?rie
Time

Wholesale
nventory Driver

Lead

l— Time

Retall

nventory Driver

Retalil

Demand nventory Driver:
l_Demand
Customer Customer

Inventory Drivers

Supplier

0/‘ .
/ \
! Wholesale ! - Wholesale
\ nventory Driver. ! Replenishment
/ Optimization
\ .
: - Retail
.I Replenishment
,/ Optimization

f— . —"

Customer

Sequential Approach

. /’
\ ‘ Demand /-

/’/ = N,
/ N,
,/' . \h\
7/ Supplier \
/ Lead \

'/ «.— Time \

Wholesale
nventory Driver

Lead .
) Network

jReplenishment
,‘Optimization

«.— Time

Retail

nventory Driver

/

\ .

\_ Customer /

\ g
«\\ ‘/,/

.~

Multi-Echelon Approach
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Optimizing the Wholesale Stage to Retalil

Acquisition | Wholesale (| Retaill [ Unit < Demand

A
DLA/AMSAA AMSAA

Reverse
Logistics

« AMSAA - “Optimizing Wholesale and Retail Investment
Levels: Multi-Echelon, Multi-Indenture Optimization
Models (Multi-Link)”

36



Impact of Increased Investment at Wholesale on
Blackhawk Equipment Readiness at 101st Airborne

Percent
Increase
ease ST

Readiness T 4 RBS Impact?

3 L
,’, Fill Rate Safety Level Readiness
; Baseline: =¥ 70 189M 84.7%
' 75 210M 85.9%

a1

2 80 256M 86.7%
/ 85 340M 87.3%
90 505M 87.7%
! 95 857M 88%
0 T T T T T T T
0 50 100 150 200 250 300 350 400

Percent Increase in
Investment at Wholesale

Source: AMSAA



Current Structure: Arborescence

Wholesale System

Retail System
» Vertical “serial chains” create vulnerable supply channels

» Increased buffer stock is required to reduce risk
» Results in increased inventory investment costs

38



Demand Driven Supply Network
(DDSN)

Cost per Item

RBS List
* RBS reduces cost RBS [T » LOV"\'I'SeOri;n ]
* Inventory pooling reduces AO Stock DLRS
both cost and risk List ow Comt
« Lateral supply decreases C(c))\ll‘lvsu:)nsables
requisition delay time « Hi Demand
Parts
$




Achieving “Efficiency” In the Cost -
Avallability Tradespace

“Efficient Frontier”

o

Gain in
“Efficiency”
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Increasing “Effectiveness” in the
Cost -Availability Tradespace

Cost Benefits Alternatives:

1. Improved effectiveness

A
! with increased costs

! 2. Improved effectiveness at
I same costs

«Efficient Frontier” 3. Improved effectiveness at
reduced costs
4. Same effectiveness at
significantly reduced costs

... however, magnitude of each
depends upon where you are on
the current efficient frontier!

... and the expansion trace of the
improved frontier

41



Pushing the Envelope: Innovation to Sustain
Continual Improvement

42



Maximum difference
between Total Revenue
and Total Cost or
Maximum Profit

Value of
Cost or
Output
(Return)

/

Steep here n|
shallow t\e

Total Cost Function

Total Cost Function

Production Function
(A, * VPC)

Decision or Stopping Points

(Iterations)
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Profit

($ 000,000s)
10
Legend
9 Award Fee
Cost
Profit
8 Max Profit
7
6
5
4 ]
3 _|_I_
2
. P \/W\IV\/\/\/\N\
0 \
0 5 10 15 20 25 30 35 40 45 50

Inventory Value* ($ 000,000s)




An Important Disconnect

Ao/FR/Score Avg. Delay
1.0 100
9 What the 90

customer
.8 wanted 80
7 70
.6 j60
5 I50
4 40
3 30
Legend
2 o 20
Fill Rate
1 Avg. Delay 10
Score
0 0
0 5 10 15 20 25 30 35 40 45 50
Inventory Value* ($ 000,000s)




Life cycle cost

“Optimizing” the System: Applying a
Dynamic (Multi-Stage) Programming Model

N 3

2 1

Acqwsmon ) Wholesale ) Retail ) Unit Production 0,
Design Stage Stage Stage Stage
g ! $4.8M
g $2.2M
[} 90
Procurement cost % / g 'g $.8M 5] 90% MC
g 2 / E E / $.6M S
= D: 75
Qwnership cost % 1 . / $:5M 80% MC
g o 65

Reliability — 0 50 100 150 200 250 300 350
Percent Increase in
Investment at Wholesale

10.4 DEVELOPING AN OPTIMAL DECISION POLICY
If our multistage system actually looks like the one just illustrated, then we can
notice some interesting characteristics; namely.

1.
2.

3.

There are exactly N points at which a decision must be made.

If we star at stage 1, then nothing affects an optimal decision except the knowledge
of the state of the system at stage 1 and the choice of our decision variable.
Stage 2 only affects the decision at stage 1; the choice we make at stage 2 is
governed only by the state of the system at stage 2 and the restrictions on our
decision variable.

And so on to stage N.

0 1 2 3 4 5

Investment in $M Capital

The dynamic programming problem is therefore given by the following
expression at the nth stage:

fr(Sa)= max {r.(Sn, du)+ fr-i(Sa-1)}

0%dn S(Sp/ln |

where: Sa-1=8.—d.L.

and f3(Sa)=0
fa(Sn, dn) = rudn
n=1,2.73,4
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V. Strategic Management Concepts
1. Organizational Redesign
2. Contributions of (Transactional) Information Systems
Technology and (Analytical) Operations Research
3. Strategic Management Concepts and the Learning
Organization
4. Logistics Transformation and Disruptive Change

47



Logistics Transformation Framework:
Linking Strategy to Measurable Results

. Ends

/ Strategic Concept \ W
/ Strategic Goals \ ayS
/ Management Objectives \
/ Strategies & Programs/Initiatives \
/ Annual Objectives \

/ Mission Achievement \ RES u ItS
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Authorizations

Officer ORSA (FA49) Strength in AMC

60
OcoL
50 oLTc
EMAJ
ECPT
40
30 A
20 1
10
0 =
FY88 | FY89 | FY90 | FY91 | FY92 | FY93 | FY94 | FY95 | FY96 | FY97 | FY98 | FY99 | FY00 | FYO1l | FY02 | FYO3
@ECOoL 5 5 3 3 3 2 2 2 2 1 1 1 0 0 0 0
OLTC 9 9 6 6 6 5 5 3 3 1 2 1 0 0 0 0
BMAI| 12 15 11 11 11 14 8 5 6 2 1 2 0 0 0 0
ECPT| 25 24 28 28 28 7 4 4 4 0 0 0 0 0 0 0

IS

(<)




Civilian “ORSA” (1515) Strength in AMC

2,500

B ALL ARMY
2000 OAMC

1,500

1,000

500

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002



Business Processes

Mature

Immature

Linking processes and systems with
operational and financial performance

Systems are not Complemented by
Planning Practices

sSignificant Inefficiencies

Mature
IT Systems

o1



Multisourced,
Real-Time,
Fine-Grained

ABILITY TO
GATHER,
STORE AND
ACCESS
DATA

Enterprise
Systems

The Evolution of Insight

SPECIALIZED
TECHNICAL
KNOWLEDGE

Applications:
on Control
abled Supply
lematics

e Simulation
timization

Example Applications:
Data Management, Applied
Business Analysis
Customer Insight DEEP BUSINESS
DOMAIN /
ANALYTIC

KNOWLEDGE

Understand Respond to Predict the
the Past the Present Future

ABILITY TO USE DATA FOR INSIGHT
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Objective Hierarchy:
Relating Outcomes (Results) to Goals & Objectives (Strategy)

Goal: Improve Logistics Chain Efficiency and Effectiveness
to Enable a Strategically Responsive, Transforming
Army

v v v v

ObJeCt'VeS: Reduce Lead Time Imprgye .Strateglc Reduce Reduce Costs
Mobility; Reduce : ) o
Demand & System Sustainment While Maintaining
. Force Closure ‘ _ )
Variability . Footprint Readiness
Timelines
Performance . . . .
Measures: .« . . .
(MOES, u L] ] ]
‘Metrics’) =A, A, Ao "Ao
Readiness A,
Outcome:




Aligning Execution and Strategy:
Learning from Performance Variability

Act from
Variability

*Define program
*Define structured tests
eImplement

"\

Select Performance

Indicators

Objective Hierarc hy:
« )

\\\\\\\\\\\\\\
aaaaa

eeeeeeeeeeeeeeeeeeee
nnnnnnnnnnnnnnnnnnnnnnnnnnn

aaaaaaaaaaaaaaaaaa

Learn from
Variability

Detect
Variability

*Drill down to detailed
segmentation
e|solate variability

v

and effect
*Evaluate

*Hypothesize cause

Variability

Explain

eldentify performance

drivers
eCorrelate drivers with
variability
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Performance

Common Expectations and the Reality of Change

Anticipated

i Performance:g -\

N
-____:__
1
1
1
i
|
1
1
1
1
1
i
1
1
1
v

’ B ?

v

Historical Performance //
A

The Reality of Change

Disruption

Time
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VI. Summary
VI1I. Final Thoughts
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“Center for Innovation in Logistics Systems”

FFRDC AMSC
Academia Non-Profits Professional Public
Societies

(2) (3)

.‘ - (1) ” I\{Iodelir?g, Transforming
Clearing House Simulation Organizations &

for “Good Ideas” & Analysis of Managing Change
omplex System

Corporate Government Academic Private

Research Organizations Departments Companies Private

» Organizational Design « System Dynamics Modeling » Education & Training

» Supply/Value Chain » Large Scale (LS) System » Technical Support

» Workforce Development Design, Analysis, and * Risk Reduction & Mitigation

» Technology Implications Evaluation « Consulting

* Innovation & Productivity « Systems Simulation, * Research, Studies, and
Gain Modeling and Analysis Analysis
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Goal:

Objectives:

Objective Hierarchy:
Purpose of Objectives

Improve Logistics Chain Efficiency and Effectiveness
to Enable a Strategically Responsive, Transforming
Army

v v v v

Improve Strategic

Reduce Lead Time — Reduce Reduce Costs
Mobility; Reduce : ) o
Demand & System Sustainment While Maintaining
. Force Closure , e :
Variability Footprint Readiness

Timelines
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Objective Hierarchy:
Sources and Basis for Objectives

Goal: Improve Logistics Chain Efficiency and Effectiveness

to Enable a Strategically Responsive, Transforming

Army
Obj ectives: | ReduceleadTime MPOve .Strateglc Reduce Reduce Costs
Mobility; Reduce : . o
Demand & System Sustainment While Maintaining
. Force Closure , - )
Variability Footprint Readiness

Timelines

» Classical Inventory Theory Army Transformation Campaign Plan

» Recent Developments in Supply
Chain Management Theory

Army Transformation Roadmap

= “Benchmarking” Against Army Modernization Plan, 2003

Corporate Sector Best Business
Practices

G4/LTA “Army Logistics Transformation”, Jan 03
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Goal:

Objectives:

Performance
Measures:
(MOEs,
‘Metrics’)

Objective Hierarchy:
Performance Measures

Improve Logistics Chain Efficiency and Effectiveness
to Enable a Strategically Responsive, Transforming
Army

v v v v

Improve Strategic

Reduce Lead Time Mobility: Reduce Reduce Reduce Costs
Demand & System ; Sustainment While Maintaining
S Force Closure ‘ - :
Variability . Footprint Readiness
Timelines
"G, = Lift Requirements =Weight = Total Rgmts Objective
"op = Time to Deploy = Cube/Volume = Safety Stock
= Var(q¥)/Var(D) . = System MTBF = Service Levels
"LxD . = CSS Structure  =RL Delay Time
n AO n AO [ AO n AO
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Objective Hierarchy:

Relating Outcomes (Results) to Goals & Objectives (Desired Ends)

Goal: Improve Logistics Chain Efficiency and Effectiveness
to Enable a Strategically Responsive, Transforming
Army
Objectives: Reduce Lead Time IS Reduce Reduce Costs

Mobility; Reduce

Demand & System Sustainment While Maintaining
L Force Closure ‘ . )
Variability . Footprint Readiness
Timelines
Performance . . . .
Measures: .« . . .
(MOES, L] L] n | ]
‘Metrics’) =a, =A, =A, "A,
Readiness A,
Outcome:
$
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Sustaining Innovation While Linking Execution to Strategy

Innovation to Sustain Continual Improvement

Objective Hierarchy:
Relating Outcomes (Results) to Goals & Objectives (Desired Ends)

Goal: Improve Logistics Chain Efficiency and Effectiveness to
! Enable a Strategically Responsive, Transforming Army

v v v v

. Improve Strategic
. . Reduce Lead Time L Reduce Reduce Costs
Ob] ectives: Demand & System Iy Rt Sustainment While Maintaining
i Force Closure i it i
Variability Timelines Footprint’ Readiness

2 . .
Performance
Measures:

(MOEs, .
‘Metrics’)

Readiness
Outcome:

\ 4

Achieving “Effectiveness” in the
Cost -Availability Tradespace

Cost Benefits Alternatives:

@ @ 1. Improved effectiveness
- with increased costs
2. Improved effectiveness at

same costs

3. Improved effectiveness at
reduced costs
Same effectiveness at
significantly reduced costs

EEREE

“Efficient Frontier”

>

the current efficient frontier!

improved frontier
(i.e., “Pushing the Envelope”)

Achieving “Efficiency” in the Cost -

Availability Tradespace

A

Gainin
“Efficiency”

“Efficient Frontier”

... however, magnitude of each
depends upon where you are on

... and the expansion trace of the
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Reducing Organizational Risk:
Analytical Demos, Field Tests & Experimentation

 Analytical “Demonstrations”
- Modeling, Simulation, &

Analysis
- Assess Empirical Data

 Field Testing

- Experimentation

- Testing and Evaluation
- Analysis

- Prototype Fieldings

SN
A

S
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Reducing Organizational Risk:
Systems Analysis, Management Information (MIS) &
Decision Support (DSS)

« Regression Analysis N /-\
- “Disgntangling” Cause & Effect / \
- Empirically—based results @7 Risk

_

Investment

» Econometric Forecasting

- Can forecast with increasingly

greater accuracy and precision

- Quantifies relationships __—
between current/recent

investment decisions and future  concept pevetopment mplementation  Operations

(pre-Transformation) ( During Transformation) (Post Transformation)
outcomes

Unknowns

- Precludes “surprises” in tightly-
coupled systems
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Reduced “Transformation” Risk: Using Analysis to
Disentangle Cause & Effect, Reduce Uncertainty, and
Mitigate Risk

///////////////////////////////////// Investment

<

/
/

/

Concept Development Implementation Operations
(pre-Transformation) ( During Transformation) (Post Transformation)
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